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Framing Questions

Artificial intelligence

Al involves machine-based systems that can,
for a given set of human-defined objectives,
make predictions, recommendations, or

1. How are advanced data & analytics |
capabilities (AI, ML, LLMs) currently ' ‘

supporting financial & operational - N it & s csrd s
decision-making across the MTS? i |

i from data patterns.

Deep learning
Deep learning is a subset of machine learning that uses
/ [
I.I )

Machine learning
Machine learning is a subset of Al that uses

neural networks—a specific category of algorithms that
are loosely inspired by biological neurons in the human
brain—to extract high-level features from raw data.

»> What future initiatives are under
consideration?

Generative Al

Generative Al is a subset of deep learning that, when
prompted by a user, can create text, images, audio, video,
and other novel content based on patterns learmned

from datasets.

2. What is the outlook for public- and
private- sector data convergence to
enable comprehensive dashboards, trend
analysis & early warning systems to
support infrastructure coordination and
supply chain resilience?

Rolls Royce, Autonomous Ship, IMO, 20 April 2026
https://www.imo.org/en/mediacentre/hottopics/pages/autonomous-shipping.aspx, retrieved 20 April 2026
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[1] GAO (2025). Artificial Intelligence: Generative Al Use and Management at Federal Agencies. GAO-25-107653, July.
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Context
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Sl ptre 1 dois ey «  Artificial General Intelligence

°f Alrhlimu.l Inreﬂlgen:e, z _, machines to learn, adapt, and draw inferences
Dlglfollzuhon, and Automatfion 3 i from data patterns.

‘Deep learning MaCh|ne Learnlng /
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are loosely inspired by biological neurons in the human
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and other novel content based on patterns learned
from datasets.

Transforming
Transportation

Leveraging the Power

Machine learning

Deep Learning ‘/

[1] GAO (2025). Artificial Intelligence: Generative Al Use and Management at Federal Agencies. GAO-25- = Automated learning*

107653, July.

( *  Neural Nets*
[2] National Academies of Science, Engineering & Medicine (NASEM), Transportation Research Board +  Self-Healing Systems*
(TRB) Executive Committee. (2026). Transforming Transportation: Leveraging the Power of Artificial . Model Improvement*
Intelligence, Digitalization and Advanced Autonomy. Washington, DC: NASEM TRB Report A03983, April. . Human-Autonomy Teams*

National Academies, Forum on Cyber Resilience. (2026). Securing Al Systems: New Challenges &
Research Priorities. \Washington, DC: NASEM workshop, 20-21 April. Generative Al
« Large language models (LLMs)
+ Image, text, audio, video,
haptic generation
*  Model Improvement
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https://www.nationalacademies.org/units/DEPS-CSTB-13-03

Context
IMO Maritime Autonomous Surface Ship (MASS)

Computer vision, Geofencing, Image & Pattern recognition
- Voice recognition, Natural Language Processing
- Sensor integration, management

- Automated navigation, weather routing, docking/undocking, cargo operations,
voyage planning, safety monitoring & simulation, engine
monitoring/operations/maintenance, customs/logistics planning

- Sponsors: EU, China, Maritime nations,
Classification societies, Systems integrators,

Defense contractors, Foundations, Utilities

No US commercial maritime demo project

Rolls Royce, Autonomous Ship, IMO, 20 April 2026 &

Olympia Dream Seto, Nippon Foundation, MASS Level 4 Autonomous Electric Passenger Ferry, 9 Feb 2026;

. https://www.marineinsight.com/know-more/worlds-first-autonomous-

WWW. rp| .edu passenger-ship-sailing-without-captain-or-crew/, retrieved 21 Feb 2026
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Context
IMO Maritime Autonomous Surface Shlp (MASS)

MSC 109 (December 2024) --Revised Road Map for MASS Code
May 2026 - Finalize and adopt non-mandatory MASS Code, MSC 111

December 2026 - Framework for an Experience-building phase (EBP) post
adoption of the non-mandatory MASS Code

2028 — Mandatory MASS Code, based on the non-mandatory Code and results
from the EBP and relevant sub-committees’ reviews; Consider amendments to
new SOLAS chapter SOLAS for the Code's adoption;

By 1 July 2030 at the latest - Mandatory MASS Code, for entry into force
on 1 Jan 2032.

https://www.imo.org/en/mediacentre/hottopics/pages/autonomous-shipping.aspx, retrieved 20 April 2026.
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MTS AI/Machine Learning- Operational Decision Making

Risk Analysis 4

Traffic, vessel, water level, weather, pilot data...
NN-> Messy Data - Self Healing Databases,
Automated Data Anomaly Detection, Repair

--Lower Mississippi River Risk Analysis (2018-20)

--W Alaska Worst Case Discharge (2022-24)
Regulatory Impact -- 50-60% WCD% carried (11/25)
Alternative Planning Criteria +

Human Autonomy

Teams?. sl

SUNY Upstate Medical U, USCG W Alaska & US Arctic
Remote Humanitarian & Medical medical, logistics

deliveries
Visual Line of Sight — Beyond VLOS Autonomy

(2022 - present)
B e unail

Nav Decision Making & s

Staten Island Ferry — BRM Training (2022 -)
Alaska Chad(x Network — STARS (2026 - )
Al, ML — Watchstanding, BRM eval, ICS products

Arctic Bulk Fuel Facility
Inspection

USCG W Alaska & US Arctic (2023 -)
ML: Inspect 343 Arctic BFFs — priority, weather, multi agency
Two stage stochastic — agency priorities, weather, hub & spoke
Next: Integrate Drone image, thermal, etc. data
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The hidden menace behind Big S EEING

Maritime AI , Machine Learning Research Tech’s Al arms race: Meta,
National Academies Marine Board, April 2026 & Amazon, and others are AROUND
spending billions on hardware COR NERS

that’s worthless in as little as 3
years, says Research Affiliates
partner

Shawn Tully, Fortune, 15 April 2026

Future Initiatives
) Rita McGrath

Seem Like Change Happening Faster Than Ever?

HOW 10 SPOT INFLECTION POINTS IN BUSINESS
BEFORE THEY HAPPEN

Yes, ItIs

Developers in Leading Chipmaker’s Ecosystem

o BMM
o
o

2005 2025

o Al User + Usage + CapEx Growth =
Unprecedented

Leading USA-Based LLM Users

o 800MM

----------

10022 425

@ Al User + Usage + CapEx Growth =
Unprecedented

Internet vs. Leading USA-Based LLM:
Total Current Users Outside North America

90%
@ Yoar 3 A
90%
| @ Year 23

Al User + Usage + CapEx Growth =
Unprecedented

Big Six* USA Technology Company CapEx

$212B

Trends
Artificial Intelligence

Mary Meeker, Trends—
Artificial Intelligence ,
30 May 2025
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0
Years In

33
Years In

2014 2024

Mary Meeker, Trends — Artificial Intelligence, Bond Capital 7
https://www.bondcap.com/report/pdf/Trends Artificial Intelligence.pdf, 30 May 2025; Tully, S. The Hidden Menace Behind Big Tech’s Arms Race, Fortune, 15 April 2026
https://fortune.com/2026/04/15/data-centers-hyperscalers-spending-billions-on-hardware-thats-worthless-in-3-years/, retrieved 19 April 2026



https://www.bondcap.com/report/pdf/Trends_Artificial_Intelligence.pdf
https://fortune.com/2026/04/15/data-centers-hyperscalers-spending-billions-on-hardware-thats-worthless-in-3-years/

Implications
. Al, ML, LLMs are here — Data & Model Integration are hurdles
Data Quality, Transparency, Integration are issues
. Timelines have shrunk/evaporated — Ukraine, ‘Al-Agile’ Development
. Autonomous Teaming is the Future of MTS supply chains
Hybrid teams -- the supervisors, nodes and partners are bots
. Workforce
0-12 Curricular Refresh + Maritime Academies - Industry Refresh
5 Grade Pivot tables —Excel/Microsoft CoPilot
Certifications — credit/non, free, Google, MIT/EdX
Recruiting. Drone Clubs, UAS pilots, Video gamers, 4th/5t grade STEM
. Ethics — Guidelines, Best practices, Case studies — Big 6* defining use & practice**
. Needed: Integrated RT platform, tests, at scale, vs. benchmarks, w/ policies, KPI's

*Big 6 Tech Companies (2026): Apple, Alphabet (Google), Amazon (AWS), Meta, Microsoft, Nvidia
** Sarah Wynn Williams. (2025). Careless People: A Cautionary Tale of Power, Greed & Lost Idealism. McMillan/FlatIron Books

www.rpi.edu
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